Introduction
The Syrian hamster breeds in the spring and reproductive competence of the males is affected by change in the photoperiod (Elliot, 1981) . Natural changes in testicular weight related to the autumnal equinox have been examined by Vendrely, Guerillot, Basserville & De Lange (1971) . The testes of adult hamsters require at least 12-5 h of light per day to maintain spermatogenesis and pre¬ vent degeneration (Gaston & Menaber, 1967) . Adult Syrian hamsters kept in a light period exceed¬ ing this have a relative testicular weight to body weight of about 3-2%. With a light period of < 12-5 h per day the relative testicular weight regressed to 0-39% in 10-12 weeks (Elliot, 1981) . Hormonal studies by Hoffman (1981) indicate that melatonin secretion from the pineal gland is essential for the photoperiodic control of reproduction in the hamster.
The studies outlined above have shown how photoperiod affects sperm production, testicular mass, and hormone concentrations. However, sperm production depends, ultimately, upon the successful completion of meiosis in spermatocytes derived from successive mitotic divisions of spermatogonia. Therefore, we have studied meiosis in the hamster to determine in what way the changes in reproductive competence and testicular morphology brought about by photoperiod are associated with changes in the activity of the germ cells.
Materials and Methods
Animals and husbandry. We used 20 karyotypically normal (Breckon & Goy, 1979) fig. 1 two animals from each group were killed. Animals in Groups 1, 2 and 3 were killed during regression (short days), and those in Groups 4-11 during the recovery period (long days). Two animals were killed as controls. The 4 translocation animals were included as one of the 2 animals in Groups C, 5, 7 and 9. At 2 h before killing, an injection of 0-05 ml colchicine (at 8 mg/10 ml 0T54M-NaCl) was given into the right testis. The colchicine has the property of condensing and separating chromosomes at the metaphase stages, improving the ability to analyse metaphase II chromosomes and those of mitotic metaphase. In extensive meiotic studies performed in this laboratory no systematic differences have been found between the two testes. A sperm count was always performed with samples taken from both left and right epididymis. The sperm samples were diluted with 1-15% (w/v) sodium chloride (saline isotonic for hamsters; mean osmotic pressure 349 mosmol) and counted in an improved Neubauer haemocytometer using phase-contrast optics. No (Breckon, 1982) and histological examination. To show the effect of photoperiod on the size of the testes, the combined testicular weights are expressed as a percentage of body weight, since it has been shown that body weight and testicular weight are linearly related in hamsters (Thomas et al, 1979 In the recovery phase, after return to 14L:10D, the reverse pattern was found, with a rapid return of tubule and meiotic activity within 7 days after the daylength change. By the 5th week of 
Discussion
The study reported here shows that the loss in short days and gain in long days of weight by the testes of the Syrian hamster are related to tubule diameter. The fall and rise in relative testicular weight is almost parallel to the fall and rise in mean tubule diameter. This is in contrast to the situ¬ ation during senescence in this species in which tubule diameter does not change significantly (Soderwall, Van Brocklin & Ramey, 1950; G Breckon, unpublished) . The meiotic data, especially the cessation of metaphase I, metaphase II and the low level of pachytene activity, together with the histological appearance of the tubules in hamsters with fully regressed testes in short photoperiods, have a similarity to some of the examples of infertile human males (Chaganti & German, 1979; Johannisson et al, 1983) and mice (Searle, Beechey, Evans & Kirk, 1983 (Goetz, Chandley & Speed, 1984) . This wave of meiotic activity coincides in the recovery period with the high elevation of serum FSH concentrations (Stetson, Watson-Whitmyre & Matt, 1977) 
